Acetaminophen-induced inhibition of Fas receptor-mediated liver cell apoptosis: mitochondrial dysfunction versus glutathione depletion.
We reported previously that acetaminophen overdose interrupts the signaling pathway of Fas receptor-mediated apoptosis. The aim of our study was to investigate the mechanism of this effect. Male C3Heb/FeJ mice received a single dose of acetaminophen (300 mg/kg ip) and/or anti-Fas antibody Jo-2 (0.6 mg/kg iv). Some animals were treated with allopurinol (100 mg/kg po) 18 and 1 h before acetaminophen injection. After 90 min of Jo treatment, there was processing of procaspase-3 and a significant increase in liver caspase-3 activity, which is consistent with apoptotic cell death. Treatment with acetaminophen 2.5 h before Jo inhibited the increase in hepatic caspase-3 activity by preventing the processing of the proenzyme. When administered alone, acetaminophen did not induce caspase-3 activation but caused significant liver injury. Acetaminophen treatment alone caused mitochondrial cytochrome c release, depletion of the hepatic ATP content by 55%, and a 10-fold increase in mitochondrial glutathione disulfide levels. Pretreatment with allopurinol prevented the mitochondrial oxidant stress and liver injury due to acetaminophen toxicity but had no effect on Jo-mediated apoptosis. Allopurinol did not affect the initial glutathione depletion after acetaminophen. However, allopurinol restored the sensitivity of hepatocytes to Fas receptor signaling in acetaminophen-treated animals. Histochemical evaluation of DNA fragmentation with the TUNEL assay showed that acetaminophen eliminated Fas receptor-mediated apoptosis in all hepatocytes not just in the damaged cells of the centrilobular area. Our data suggest that acetaminophen-induced mitochondrial dysfunction and not the initial glutathione depletion is responsible for the interruption of Fas receptor-mediated apoptotic signaling in hepatocytes.